2003UR021 



2/10 



x 



14 



Select bubble diffuser hose 



15 



Precondition hose 



16 



Coat hose with selected 
chemical additive 



17 



Bubble hose in water for 
several hours 



18 



Recoat hose with additive 
and allow to set 



FIG. 1A 




FIG. 1B 




FIG. 1C 



2003UR021 



3/10 



21 



Air Supply 



30 




— ► 


Mass Flow 




Controller 



29 



0 



26-^1 



[ 



FIG. 2 



24 



T- 



[ 



27 



25 



o 
+■» 
o 

3 
T3 
fl> 
DC 



40 
35 
30 
25 
20 
15 
10 
5 
0 
-5 



























\U 33 






































\ 










31^\ 


\ 

\ 

\ 










\ 












i 
i 
i 











10 15 20 

Time (seconds) 



25 



30 



FIG. 3 



2003UR021 



4/10 





FIG. 5 



2003UR021 



5/10 




O 
o 

"D 
CC 

.E 



40 
35 
30 
25 
20 
15 
10 
5 
0 
-5 





























^ 1 

\ 

\ 












V74 










\ 72^ 


A \ 

\ N 
— Sr \— 










71 -A 


\ \ 
\ N 


< 












\ 

\ 

\ 

*x ^ 












N>>. ■ \ - 


w . 












r-inj.-.-'uw' 

i 
i 





10 15 20 

Time (seconds) 

FIG. 7 



25 



30 



6/10 






I 
I 
I 
I 








1 
i 
1 
1 

1 A 














/ r>-""' 


w i 

i 
i 
i 
i 






A" 

i 
i 
i 


i 

1 1 






i 
i 
i 
i 
i 


i 
i 
i 
i 





0.000001 0.00001 0.0001 0.001 0.01 

Additive Concentration (wt%) 

FIG. 9 



0.1 



1.0 



2003UR021 



7/10 





2003UR021 





FIG. 13 



9/10 





FIG. 15 



10/10 



40 




.5 I 1 i i i 1 

0 5 10 15 20 25 30 



Time (seconds) 

FIG. 16 




FIG. 17 



